Thin Rings and Arches 
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Fig. 27.16 I joad equilibrium for a pin-jointed arch under its own weight. 


Accordingly, the bending moment at any section 9 is 


M = Q.5qR 2 (iv — i r cos 6 — 3 sin 9 + 29 cos 9) 


(27.62) 


or 


M = qR 2 B 


(27.63) 


where B is a bending moment factor given in Fig. 27.17. The maximum deflection 
is 


0.0135 ? R 4 

El 


(27.64) 


For small angles of 9 , on the order of 30°, vertical deflection can undergo the change 
in sign. At these values, however, the deflection is relatively small. 
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Fig. 27.17 Bending moment chart for an arch under its own weight. 



